 (Two tailed, t=0.1310, df=34
INTRODUCTION
Zooplankton is the second in the trophic level of marine food-web after the primary producer, the phytoplankton. Copepods which are known as the main group in zooplankton (Zou et al. 2006 ) could directly consume the phytoplankton (deYoung et al. 2004; Üstün & Bat 2014) . Both phyto-and zooplankton are influenced by the environmental factors in their distribution and assemblage (Hsieh et al. 2004; Mwaluma et al. 2003) . The presence of ports, power plant and other similar activities in coastal areas would give effect to at least the water physic-chemical parameters such as salinity and temperature which further influence the planktons (Choi et al. 2012; Jiang et al. 2009 Jiang et al. , 2008 . It is hypothesised that the water quality in areas with industrial activities will be different from those with natural habitat such as seagrass and mangroves.
The present paper aimed to report the distribution trend of phyto-and zooplankton inhabiting the Sungai Pulai estuary in The Straits of Johor and how the environmental parameters in the study area affect the communities. The estuary is located in a busy Straits of Johor where there are ports, power plant and factories at Malaysia and Singapore sides thus made the study relevant.
MATERIALS AND METHODS
Two field samplings were conducted at six selected stations in Sungai Pulai estuary (Figure 1 ) in November 2013 and March 2014. Six sampling stations represented a possible different water environment (Table 1) were selected to cover the 22.6×2.83 km river and estuary area.
In the field, YSI multi-probe meter was used to measure the water parameters including temperature, salinity, pH and dissolved oxygen (DO). The depth of the light penetration was measured using the Secchi disc. The 20 and 100 μm nets were used to obtain the phyto-and zooplankton samples. All samplings were carried out in the morning time during the high tide. Phytoplankton and zooplankton samples were fixed with a Lugol's iodine and 5% buffered formalin, respectively.
Phytoplankton cell counting was done using a haemocytometer under a compound microscope. Zooplankton samples were diluted to 1 L before a subsampling strategy is carried out to get only 1/32 parts for quantification. Examination and counting was made under a dissecting microscope using a Bogorov tray. All data were analysed statistically using SPSS version 21. 3 cell/ mL) was found in S3, the upper reach of Sungai Pulai (Figure 2 ). Stations with industrial activities (S1, S4, S5) comparatively showed high abundance of phytoplankton FIGURE 2. Biplot analysis for species of phytoplankton and sampling stations (S1-S6) in Sungai Pulai estuary except for S2 in the charcoal power plant area. In this station the abundance was comparatively low for both sampling sessions. In contrast to the above results, there is a significant difference of copepod abundance between station (χ 2 = 17.3, (5)), p < 0.05. The abundance in S2 is significantly different if compared with S3 and S4. S3 is different from S5 and S6. S4 is also significantly different from S6. Nonetheless, there is no significant difference of zooplankton abundance between the sampling period (U = 18670 .5, p > 0.05), p > 0.05.
RESULTS

ENVIRONMENTAL PARAMETERS
RELATIONSHIP BETWEEN ABUNDANCE AND ENVIRONMENTAL PARAMETERS
Pearson's correlation analysis summarizes the possible relationship between the abundance of planktons and the environmental parameters during the sampling period. Copepods are significantly correlated to the temperature in the estuary in November (r 2 = -0.897, p<0.05). Copepods increase their abundance in cooler environment. During the same period, phytoplankton significantly correlated with the salinity (r 2 =0.9416, p<0.05) indicating that in the area of more marine water, the abundance of phytoplankton will be more. In contrast to the results, none of the environmental parameters have significant correlation with the plankton abundance in March.
DISCUSSION
Environmental condition in the Straits, particularly Sungai Pulai estuary is notably comparable to the tropical estuary condition as reported earlier Zaleha et al. 2013 Zaleha et al. , 2009 . The water parameter is most likely related to the monsoon (Yoshida et al. 2006; Zulikha et al. 2013 ) and the daily salinity and temperature change (Behera et al. 2013) .
The phytoplankton abundance is significantly higher when the environment became more salty in March than in November. This could be related to the species which determined the different biochemical response towards salinity exposure (Lionard et al. 2005) . At the same time salinity influenced the nutrient uptake by the phytoplanktons for their growth (Marcarelli et al. 2006) . Moreover, different phytoplankton species would have preference to different nutrient amount at different salinity (Ganguly et al. 2013; Melo et al. 2007 ). In a coastal power station in the north part of the Malacca Straits, the salinity combined with other factors to correlate positively with the phytoplankton abundance (Muhammad Adlan et al. 2012) . On the other hand, Härnström et al. (2009) highlighted the role of tide and water level which then influence the species composition and abundance of the phytoplankton species in a sampling site.
Sungai Pulai estuary is very near to the Singapore water which is reported as having experience in toxic dinoflagellate incident (Holmes & Teo 2002) , thus the occurrence of the dinoflagellate species (Alexandrium sp. & Protoperidinium sp.) and certain diatom (Pseudonitzschia) is worth noted. Other phytoplankton species which are associated with most of the studied area in the estuary indicate the common occurrence as reported before (Gin et al. 2003 (Gin et al. , 2000 . The moderate grazing activity of copepod community which is shown by the copepod species in the area could also affect the phytoplankton population density (Li et al. 2003) .
The number of copepods species found in the present study is much lower than the recent report from Johan et al. (2013) or the earlier report of Zaleha et al. (2008) . The copepod distribution as found in the present study could indicate on how copepods would travel following their food source (Fetcher et al. 2004; Zamora-Terol et al. 2014) . The co-occurrence would also imply the mixing condition of open and coastal water in the estuary . O'boyle and Silke (2010) and Ooi et al. (2010) showed the role of tides in controlling the algal abundance in Singapore water. The condition might be important to maintain the composition of plankton species in the Sungai Pulai estuary. The copepods could be more influenced by the diet brought in by the sea current and tide (Araujo et al. 2008; Ara et al. 2011) . These include diet such as the detritus (preferred by Acartia sp.) and picoplankton (preferred Parvocalanus sp.). It is interesting to find that zooplankton correlated negatively with the temperature increase which is in the fluctuation range of less than 1°C. As reported earlier, copepods such as Acartia tonsa usually has a wide range of tolerance in salinity and temperature (Holste & Peck 2006) . The existence of coastal power plants could significantly increase the sensitivity of the copepods to thermal stress. Choi et al. (2012) found that thermal stress would significantly cause mortality to Acartia sp. Jiang et al. (2009) proved the negative effect of coastal power plant toward particularly the calanoid copepod composition and species diversity. Jiang et al. (2008) also showed how thermal stress from coastal power plant could affect the temperature tolerance in marine copepods which seem to be species specific. The sensitivity towards the temperature could be related to the life history traits of the copepod species . Further investigation on the seasonal effect of coastal power plants to the phyto-and zooplankton interaction would explain more on how the organism regulate their population abundance in such ecosystem.
CONCLUSION
Despite the limited study period, the present finding is able to improve our knowledge on the influence of the environmental condition to the planktons in Sungai Pulai estuary and potentially in relation to the coastal industrial area. Phytoplankton abundance is significantly different between periods of sampling while zooplankton differed significantly between stations. Phytoplankton could be influenced by the increase of salinity while zooplankton seemed to be influenced by the decrease of temperature. Planktons show their response towards the water parameters particularly in March. Seasonal monitoring is suggested for the interaction of phyto-and zooplankton as to understand the adaptability of the organism to the ecosystem with such industrial activities in Sungai Pulai and the Johor Straits.
